ω-3 Fatty Acid Synergized Novel Nanoemulsifying System for Rosuvastatin Delivery: In Vitro and In Vivo Evaluation.
The present study was undertaken to improve rosuvastatin (RSV) bioavailability and pharmacological response through formation of SNES using Perilla frutescens oil as lipid carrier. The composition of oil was estimated by fatty acid methyl ester (FAME) analysis using gas chromatography. Solubility of RSV in Perilla frutescens oil and Cremophor EL was 25.0 ± 3.0 and 60.0 ± 5.0 mg/mL, respectively. Later, nanophasic maps and a central composite design were employed to determine the maximum nanoemulsion region and further optimize SNES in this study. Finally, the optimized formulation was evaluated in vitro and in vivo. FAME analysis revealed that PUFA content was 70.3% of total fatty acid. Optimized SNES formulation demonstrated particle size of 17.90 nm, dissolution 98.80%, cloud point 45°C, emulsification time 2 min, and viscosity 241.41 ± 5.52 cP. The hypolipidemic property of SNES was further explored using Triton X-100-induced hyperlipidemic rat model, and there were reductions of serum cholesterol, triglyceride, and LDL and VLDL levels in the SNES-treated group as compared to the toxic control. Pharmacokinetic study of SNES revealed significantly higher C max (60.13 ± 25.43 ng/mL) and AUC0-∞ (6195 ± 42.38 ng h/mL) vis-à-vis marketed tablet (284.80 ± 13.44 ng/mL, 3131.72 ± 51.93 ng h/mL, respectively). RSV was successfully incorporated into ω-3 fatty acid-based SNES with improved pharmacokinetic parameters (~ 2-fold improved bioavailability) and better hypolipidemic properties, owing to the synergistic effects of hepatic lipid regulation itself. The results clearly explicated that ω-3 fatty acid-based SNES effectively enhanced bioavailability and pharmacological responses of RSV, suggesting that these formulations may be useful as alternative for hyperlipidemia treatment in future drug design perspective.